In an aging society, chronic pain will increasingly have a significant impact on successful aging. Chronic pain may further differentially affect racial and ethnic minorities while diminishing their health and quality of life. This study addresses the potential differential effects of chronic pain cross-culturally in older Americans. A retrospective analysis of a group of subjects presenting for chronic pain management in a tertiary care multidisciplinary pain center was performed. This comparative study of black and white American adults (N ‫؍‬ 2040) was done to determine whether there were differences in (1) psychologic functioning, (2) pain characteristics, (3) pain disability, and (4) comorbidities. The black American population had more depressive symptoms and symptoms of posttraumatic stress disorder when compared with the white Americans. These results suggest that chronic pain adversely affects the quality of life and health status of black Americans to a greater extent than white Americans before initial presentation for treatment at a multidisciplinary pain center. This study of older Americans with chronic pain showed significant differences in pain and health status based on race. It further demonstrates a difference in the chronic pain experience based on race in older Americans.
P ain is one of many health domains known to have a major impact on quality of life (ie, physical, social, and emotional health). More specifically, chronic pain has a significant physical (eg, sleep disturbance, disability), psychologic (eg, anxiety, depression), and socioeconomic (eg, lost work productivity, healthcare costs) consequences. 12, 17, 18, 64, 69 Despite the multitude of pain management modalities available to provide effective treatment, it remains undertreated. 40, 44, 67 Physical functioning, psychologic well-being, social roles, and pain characteristics are important and necessary factors to consider when an individual initially presents for pain management. With the anticipated increase in the number of older adults in the United States, 68 there is increasing concern regarding the impact that chronic pain will have on the abilities of older adults to function physically, psychologically, and socially in their environments. 32 There is even more concern regarding the additional risk that chronic pain may have on individuals from racial and ethnically diverse populations. 1, 52, 58 The literature documents that many older persons are not only vulnerable and suffer increased morbidity but may also be at an increased risk for the undertreatment of pain as well as an increased number of adverse side effects resulting from pain treatment. 6, 14, 57 There are few studies that have attempted to address pain crossculturally. 5, 13, 48 Although there is limited information about the clinical pain experiences of black Americans, disturbing racial and ethnic disparities in pain management have been demonstrated. 63, 71, 72 For example, Bernabei et al 3 showed that the assessment and treatment of older black Americans living in nursing homes were less than those of elderly white Americans. Similarly, Cleeland et al 9 found that racial and ethnic minority persons were at risk for the undertreatment of cancer pain. Overall, little is known about the quality of care that older black Americans with chronic pain receive. What is known about their quality of care is inconsistent and has raised more questions to be addressed. 5, 13 Furthermore, there is no information available regarding the characteristics of chronic pain in this population.
Despite the quality of life implications, differences in the chronic pain experience remain poorly explored or defined among older adults in general and much less among older adults from diverse ethnic backgrounds in particular. The dynamics of chronic pain among diverse populations, including healthcare accessibility, healthcare utilization patterns, and pain coping across various groups are not well understood. 56 This is an important observation considering that in general black Americans are disproportionately diagnosed with more severe and debilitating illnesses. They are also more likely to be diagnosed at a younger age with a medical condition and are more incapacitated from disease than white Americans. 11, 25, 35, 45 These differences highlight the importance of evaluating the presence of chronic pain in black Americans. More specifically, the presence of chronic pain may further diminish the health status and quality of life of black Americans, particularly older black Americans, while contributing to increased morbidity. 76 Despite these findings there remains a paucity of empirical research identifying the effects of chronic pain on the health status or quality of life in this population.
Given the importance of race and ethnicity in the healthcare experience, there is a lack of knowledge regarding the nature of symptoms associated with chronic pain, symptom duration, and the amount of disability due to chronic pain in a black American population. More importantly, it is unknown whether the increased psychologic perturbations commonly seen in patients with chronic pain are more pronounced in older black Americans. Comparisons between white and black Americans regarding their chronic pain experience have not been forthcoming.
There is a lack of research on race and ethnic-related variations in the treatment of chronic pain, which has important implications on health status and quality of life. The effect of aging in racial and ethnic minority Americans with chronic pain is unknown but may potentially lead to increased morbidity, thereby contributing to further disparities in their healthcare. 34, 37, 38, 49, 52 Addressing potential differences in the chronic pain experience cross-culturally among older Americans is of particular public health concern. Therefore, a preliminary exploration of the influence of age and race on the initial presentation for chronic pain management was proposed. This study was designed to compare older persons who sought treatment at a tertiary care multidisciplinary pain center located in an academic medical center. More specifically, we wanted to determine whether differences existed between older black and older white Americans in (1) psychologic functioning as determined by the Beck Depression Inventory (BDI) and the Posttraumatic Chronic Pain Test (PCPT) (a screening test for posttraumatic stress disorder), (2) pain characteristics as determined by the McGill Pain Questionnaire (MPQ) and the Multidimensional Pain Inventory (MPI), (3) disability due to pain via the Pain Disability Index (PDI) and sleep questions, (4) comorbidities, and (5) factors that may influence coping (eg, litigation) and social behaviors (ie, alcohol and tobacco use).
Methods

Participants and Methods
The University of Michigan Health System (UMHS) Institutional Review Board (IRB) granted approval for this study. Written informed consent was waived by the UMHS IRB. This study involved a secondary analysis of a database of subjects with chronic pain. Included in this high quality data set are self-report pain and psychometric data on initial presentation for chronic pain management at a tertiary care pain center. The study sample included all black and white Americans with chronic pain older than the age of 50 years (ie, older adults) who presented to a multidisciplinary pain center. To understand the total pain experience, which includes understanding the relationship of pain between various social, physical, and mental health factors, only individuals 50 years of age and older were considered for this study of older adults. This is of particular importance because black Americans in general are diagnosed with more chronic debilitating illnesses and are diagnosed at a younger age compared with their white American counterparts. 20, 41, 65 Income was determined via zip code information obtained from US census data. 
Measures
Pain characteristics and disability were evaluated by using the MPQ and PDI. The sum of the rank values of each of 78 pain descriptors (based on its position in the word set) from the MPQ was used to provide an overall index of pain. 30, 39, 43, 44, 50 The PDI scores were used to evaluate the impact of pain on the individual via summation of the seven 11-point subscales (0, no disability; 10, total disability; maximum disability score, 70). 36, 70 The internal consistency assessment for the MPQ and the PDI were .816 and .842, respectively. Seven-point Likert scales were used from the MPI to assess pain severity, coping, and mood (0 ϭ no pain, not at all successful, extremely low; 6 ϭ excruciating, extremely successful, extremely high). Depression was assessed via the BDI.
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The PCPT included 6 questions on a 7-point Likert scale (0, not at all; 6, very much; maximum score, 36) and was used to evaluate for signs and symptoms consistent with posttraumatic stress disorder (PTSD). 21, 54, 55, 74 Scores ranged from 0 to 36, with higher scores indicating more symptoms consistent with posttraumatic stress. The internal consistency assessment of the PCPT measure among this group of older adults was .895. Seven-point Likert scales were also used from the MPI to measure control of pain (0, no control at all; 6, a great deal of control; maximum score, 36) and level of suffering (0, no suffering; 6, extreme suffering; maximum score, 36). 4, 7, 39, 59 Responses to questions regarding sleep, comorbidities, demographics, social habits, and satisfaction with pain care were also assessed.
Statistical Analysis
Descriptive statistics were used to characterize the sample population with respect to demographic information. Measures of association (odds ratios [ORs] ) were calculated to compare disease and comorbidity frequency in each population. Parametric and nonparametric tests were used, as appropriate, to test the null hypotheses of no difference between the white and black American mean scores on the BDI, PDI, MPQ, and PCPT measures. Means and confidence intervals (CIs) were reported for questions rated on a Likert scale. Multiple 83 ORIGINAL REPORTS/Green et al tests were done for hypothesis testing, but Bonferroni corrections were not performed. Categorical data were analyzed with 2 ϫ 2 tables and chi-square or Fisher exact test statistics. Statistical analyses were performed by using SPSS 10.0 statistical software (SPSS Inc, Chicago, IL). Statistical significance for all analyses were determined with the probability of a Type I error, P Յ .05.
Results
Demographic Characteristics
The total sample (N ϭ 2040) consisted of 92% white Americans (n ϭ 1906) and 8% black Americans (n ϭ 164). Sixty percent (n ϭ 1242) of the total sample consisted of women. When compared to white Americans, the black Americans were significantly younger (mean Ϯ standard deviation years, 63 Ϯ 10 v 60 Ϯ 10; P Ͻ .001). For both black and white Americans the majority of the subjects were married (52% v 70%) and were high school graduates (65% v 76%). Significant differences were found in annual household income (as determined by the zip code analysis from US census data), with the white Americans earning nearly $9000 more than the black Americans (P Ͻ .001). Overall, a majority of both black and white Americans agreed that they enjoyed their work (69.7% v 58%). No differences were found in their involvement in legal action due to pain. Other demographic characteristics are provided in Table 1 .
Pain
The black American subjects reported significantly more pain (3.41 Ϯ 1.54 v 2.63 Ϯ 1.37; P Ͻ .05), level of suffering (5.11 Ϯ 1.11 v 4.38 Ϯ 1.28; P Ͻ .05), and less control of their pain (1.20 Ϯ 1.8 v 1.60 Ϯ 1.62; P Ͻ .05) than the white Americans by using a 7-point Likert scale. No significant differences were observed between white and black Americans on the MPQ. Table 2 provides a description of pain characteristics and intensity. Table 3 shows that both groups reported significant disability in activities that affect quality of life. Analysis of the PDI scores showed higher disability among the black Americans when compared to the white Americans (42.35 Ϯ 13.96 v 38.03 Ϯ 14.76; P ϭ .0032). Although both groups reported a sleep disturbance, there were no significant differences between black and white Americans, with the majority reporting difficulties falling asleep (65% v 55%) and staying asleep (70% v 68%) when the 2 groups were compared. The PCPT measure showed that the black Americans were at an increased susceptibility for PTSD compared with the white Americans (2.16 Ϯ 11.78 v 6.31 Ϯ 8.89; P Ͻ .0001). Overall, both the black and white American populations reported a substantial number of depressive symptoms. Comparatively, the black Americans reported more depressive symptoms than the white Americans did as determined by the BDI Table 4 shows mood, coping, and other psychologic variables.
Disability, Sleep, and Psychologic Functioning
Comorbidities
Differences were observed in the prevalence of asthma (P ϭ .036), chest pain (P ϭ .058), gastric ulcer (P ϭ .038), and high blood pressure (P Ͻ .0001) between the black and white Americans. In addition, the odds ratio (OR) showed significant associations for asthma (OR, 1.68; 95% confidence interval [CI] 1.03, 2.62), gastric ulcer (OR, 1.53; 95% CI 1.02, 2.29), and high blood pressure (OR, 1.90; 95% CI 1.36, 2.65), which suggested that black American patients were at least 50% more likely to have these conditions than white American patients. Although not statistically significant, the differences in the prevalence of dizziness (P ϭ .065) and headache (P ϭ .067) approached statistical significance. Fig 1 provides an illustration of these comorbidities, with ORs.
Discussion
The effects of chronic pain vary substantially at the individual level. Two persons with the same disease activity can differ greatly in the level of pain they report and its impact on their lives. Although the literature documents the benefits of optimizing pain control, the impact of chronic pain on health status and quality of life has not been extensively investigated in older Americans, particularly among older Americans across various racial and ethnic populations. More specifically, the lack of chronic pain research in this population can contribute to further health care disparities, particularly among older black Americans. For purposes of this study, we have chosen to evaluate individuals older than 50 years of age because chronic diseases are noted in black Americans at an earlier age. 20, 41, 47, 61 The literature suggests that there are distinct differences in the healthcare experience based on race and ethnicity. 66 The medical advances and interventions that have allowed white Americans increased longevity and enhanced quality of life have not been uniformly translated into improvements in the health status and outcomes of black Americans. 52 More importantly, differences have been noted in the access and utilization of black Americans to specialty medical care as well as out- 
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comes even when their socioeconomic status is similar to that of white Americans. 52 There are also notable differences in the quality of medical care received by black Americans, which has persistently been shown to be less favorable than for white Americans. 2 Existing evidence shows the persistence of health disparities observed between black and white Americans despite similar health insurance coverage and social stratification. 31 The absence of health insurance and poor health insurance coverage may contribute to poor health for both populations but may be more problematic for older black Americans. 15, 44, 53, 58 In this study we wanted to identify the impact of an individual's race in older persons on the chronic pain experience by comparing a group of older black Americans and older white Americans who presented for chronic pain management.
Our results show distinct differences in income and education, with black Americans reporting lower incomes, completing less years of formal education, and being younger than the white Americans. Yet, the literature consistently shows differences in healthcare based on race and ethnicity even when their insurance is similar. For instance, in a study of Medicare beneficiaries, older black Americans were more likely to rate their health as poor when compared to older white Americans who reported their health as fair. 10 Our findings corroborate and extend these results, in which older black Americans with chronic pain reported more pain, psychologic morbidity, and physical disability than older white Americans with chronic pain did. Differences in education or income were not controlled for in this study. Although the literature on healthcare disparities has shown persistent differences (even when income and education were similar), our interest was to perform an analysis of persons presenting for chronic pain management at a pain center. Clearly, further study of a larger population of black Americans with chronic pain is necessary to evaluate whether differences in income and education account for the differences we found in this study.
On initial presentation, the pain scores of the subjects were statistically higher for black than for white Americans (3.41 v 2.63; P Ͻ .05) on a 7-point scale. In a metaanalysis of 65 studies of subjects presenting for treatment at multidisciplinary pain centers, Flor et al 19 presented extensive data on 3089 patients with back pain. Although they demonstrated that treatment in a multidisciplinary pain center was effective, they did not provide information on the subjects' self-report pain scores or a discussion of the impact of race, ethnicity, or age. Despite these limitations, which are coherent to any meta-analysis, they provided important information on treatment outcomes. Conversely, our study focused on the initial presentation of older black and white American subjects presenting with many different types of pain and not on the effects of treatment. This suggests *Items from MPI. † 0 ϭ extremely low, 6 ϭ extremely high. ‡ 0 ϭ not at all irritable, 6 ϭ extremely irritable. § 0 ϭ not at all anxious, 6 ϭ extremely anxious.
0 ϭ not at all successful in coping, 6 ϭ extremely successful. ¶ 0 ϭ not rested at all, 6 ϭ completely rested. **0 ϭ not at all tired, 6 ϭ extremely tired.
Figure 1. Prevalence of coexisting conditions and symptoms
86
Effect of Race in Older Adults Presenting for Chronic Pain Management the need for prospective studies to evaluate these factors in older Americans in general and older black Americans in particular. These results are also consistent with the work of McCracken et al, 48 who noted that blacks and whites experience chronic pain differently. In their study, blacks reported higher pain severity as well as greater physical and psychosocial disabilities. Overall, our preliminary analysis suggests that older black Americans with chronic pain have greater impairment in their health status and quality of life than white Americans on initial presentation for chronic pain management.
One of our most consistent findings was the difference found in depressive symptoms between the 2 populations. More often than not, symptoms of depression are often subtle and may be easily dismissed, thereby contributing to further disability in older persons with chronic pain. 16, 22, 23, 33 Because black Americans are often reluctant to seek mental health care, they may experience substantially more impairment (eg, increased psychologic morbidity and impaired social functioning) due to chronic pain. 24, 63 Another major issue, particularly among older black Americans, is their compliance to medical services and the use of formal services. 63 Walls and Zarit 73 contend that even though formal services are available, many individuals from racially or ethnically diverse groups do not readily accept services provided through many formal agencies (eg, healthcare professionals). Their research suggests that the older adult does not have an emotional attachment to these formal agencies as with other agencies (eg, the church). Therefore, utilization of the formal service agencies may go untapped by many older black Americans.
This finding emphasizes the importance of adequate assessment and treatment options of mental and physical health in older black Americans with chronic pain. Despite this need, there remains disturbing racial, ethnic, and age related disparities in pain management. In a survey of 13,625 elderly nursing home residents with cancer pain, Bernabei et al 3 showed that black Americans were 63% more likely than white Americans to receive no pain medications. Up to 40% of black Americans reported daily pain, and 25% received no analgesics. 3 Black Americans may also have less access to treatment. 42 In an analysis of New York City pharmacies adjusted for crime rates, Morrison et al 51 showed that pharmacies in black American neighborhoods were significantly less likely to stock opioid analgesics than those in predominately white American neighborhoods. Our results suggest the need for a prospective evaluation of variability in pain assessment and the provision of pain care. These differences may contribute to the health status and quality of life discrepancies observed in this study of older black Americans with chronic pain. The confounding factors of physician variability, suboptimal treatment strategies, and decreased ability to obtain medications for the management of pain may also lead to diminished health in older black Americans living with chronic pain.
Coping skills, social learning, and attitudinal differences influence how an individual tolerates pain.
19,27,37,42,52,60 It is, however, unknown whether there are differences in the way black and white Americans cope with chronic pain and, if so, how this may influence their health. We have shown that black Americans reported less control over their pain and less ability to cope with their pain. In light of the limited measures used in this study to assess coping, further study is necessary to evaluate whether coping differences based on race in the context of known differences in healthcare access and healthcare provider differences may affect pain management outcomes. To date, no study has specifically addressed the management of chronic pain and coping mechanisms in older black Americans and its influence on successful aging. Considerable variability in physician decision making has been noted on the basis of race, age, and gender. 3, 46, 62, 66 Green et al 28 demonstrated considerable variability in physician treatment of pain based on the type of pain and the patient's gender by using clinical vignettes. Variability in physician management of chronic pain may have important implications especially for racial and ethnic minorities. 26, 29 It follows that variability in access to treatment as well as physician decision making may also lead to differences in outcome. Our results highlight that there are differences on the initial presentation of older black Americans, which may be due in part to variability in treatment.
Differences in the presence of comorbidities were also found between the 2 populations. A higher prevalence of high blood pressure was found in our black American sample. This is particularly important because associations have been made between active coping, hypertension, and bodily pain in a normative sample of black Americans without chronic pain. 2, 37 We were surprised to find that the older black Americans in this study reported an increased prevalence of asthma, chest pain, and gastric ulcer when compared with their white American counterparts. Although not statistically significant, the prevalence of headaches in older black Americans approached significance (P ϭ .067) and warrants further exploration. The etiology of the increased prevalence of asthma, chest pain, gastric ulcer, and high blood pressure in this population is unclear. However, differences in stress management, coping styles, or other environmental factors could attribute to these differences particularly when headache is considered.
There are several potential limitations of this study. First, this was a retrospective analysis of a database that was developed primarily for clinical care on initial presentation. The information available with this secondary database did not provide a clinical diagnosis of the patient's pain complaint via either medical record or selfreport. Second, race (ie, phenotype) and ethnicity are not synonymous. For both the white and black Americans in this study, the race was assigned by an admissions clerk and as such may not reflect how an individual would self-identify himself/herself. Third, self-report, representativeness, and nonresponse are potential inherent sources of bias. The questionnaires were completed confidentially to reduce self-report bias. Another concern is that the data from the patients used in this 87 ORIGINAL REPORTS/Green et al study may reflect different referral patterns to the pain center. Last, we wished to determine global rather than individual differences in this chronic pain experience. Yet, we recognize that most survey instruments can be criticized for their lack of sensitivity to cultural differences or lack of validity in an aging population, although we chose generic measures with good reliability and validity.
From a public health perspective, there are tremendous benefits to clarifying some of the complexities of managing chronic pain in a vulnerable population of older Americans. We have established that there are differences in the chronic pain experience based on race and ethnicity in older persons. This study provides a platform for developing large population-based research to carefully evaluate the influence of age, race, and ethnicity on chronic pain management. We have provided new knowledge about discrepancies in the health status and quality of life of an older black American population with chronic pain. Future studies are needed to obtain prospective data between older black and white Americans matched by gender and age to identify whether there are substantive differences in pain severity, psychologic morbidity, sleep disturbance, physical disability, and social functioning.
